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790-330 

i^m kr 

[&92| S^a^ll HWANG, Yong-taek 

[^FSig^am] 721224-1482318 

790-330 

[^] 3£M3E SSAI tf? sXF§ ^ 31 a XI 5iS2[CHttl 5[§fi 

[^1 KR 
[^SXH 

[£)92| S^E^I] LEE,Byeongdu 
[^^i^eiS] 720525-1772116 
[?aaS] 790-330 

sstai sxFe & 31 a xi s&sm^ia mmM 

[^^] KR 
[£SAH!?] S^ 1 

[^ixi] ^dia *H42£°i ^soii 2i m xtS6os°i ^§011 21 

e ss&ai- m s?fua. uiaiei 
oisn (ei) cHEiei 
oishs (ei) 

pis*asi 20 a 29,000 SI 

[3ftfMfi] 33 H 33,000 §1 

[o^^i^g-s] 0 a OS 

C^jAhS^S] 18 » 685,000 SI 

[fitfl] 747,000 S • 

raeA^i am 

[US^ 4=^S] 373,500 «! 

[ii¥AHW] 1. fi2fAH-SAIIAH(£B)_1S 
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•fi-71/^-71 3.^7}^ <tx)e) ^V-§- 7]^-o] J£<£^ -fM^Sl^MH ol^r 

7} ^ o] -fi-^E^HH JL^> ^-^lS. ol^^ ^ til^l ^7>* 

tj-. o]<q. ^ -B-71 ^Bl^olB J1^7> -fr^-fro] D fl-f ^o> ti>3E^ ^7>^1 *|<3 

5. 3 



49-3 




r030057992 



<£x\: 2004/6/22 



^-fj-^ ^- A 34 -n-7l -Me^H^ jn^-7>} 4^-^lHOrganosilicate polymer composites having 



15L^2) QT&qr >£*] 

El^^f^ *A}*§ ul^7>4 7fl£N JLS. 44^ S^ojzi, 

£ 2fe €■ **<=fl 4-^- -H-71/^-71 ^ JL^-7>4 7fl§f^ £.3. 44nS S^olJL, 

44^ 3E^olji f 

£ 4fe * 1-H 44 *fls€ -^71/^71 ^ uL^r*}^ FT-IR ^H^* 

44^ £^°1ul, 

£ 5^ ^ ***] 44 ^at€ -fr7l/^-7l ul^7>^ iH NMR i^H^ 

* 44 mi 

44^1 £^°lul, 

£ 7^ ^A]<m 2-l^| 44 *ll3^ -fi-71/^-71 ^ 31^7}^ NMR ^H^-ir 

44\£ 

5= 8a-c^ 44 j!^-7>4 FT-IR , X H NMR 

^ ^ 13 C NMR i^H^-i- 44M1 



the low dielectric chracteristics} 
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5. 9a-cfe -g- ^ofl 2<^1 -H^>^ FT-IR , X H NMR i^H 

^ ^ 13 C NMR i^B^ M-eM 

B^HH. jl£*> ^rtb 3J-°-S-*1 , ^ ^1§>71S.^ T&tL^, %!L^€\ ^ ^ 

?flo]H jl&x} 4^-^11 ^ °ls oi^^^i o. 7l ^^?flo]H ^rtb 

33!: ^r£# ^*l-7l ^*H, ^ 3711- 314^0.3. «o]ji & > 0 ]<q. ^A]ofl ^oi^l^ o. 
##*r* ^ 5fe *1)S£ *fl3L* 7fl^>^^ ic^^r yfl7V^JL flr*. ^ A>-g- 

^ ^<2^ l-^o. xq-ol^-A>olH.S.Ai o.^^ tflif 3.5-4.0*1 tf. °1 

12> T=H§^2:» 3Hr ZL^^ ^^S^S.^ JEE^S.^ #5.^1 SfM^-JL 3JM 

tiliE^ *]^tb ^a)*, *i-fH5l ^<S#^^ -e-^^r 2.5 ^ ^l^HS ^ 
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$H ^ltfltb ^ll* Itt4. 41:M<34 asisa s*H» «flm*>7l 3^ 
M-^Ib) a7]^ 7l^ -H-JE^fe tfifl* *H-^. ^l^v *l^7}*l^ 7l^ M-ii 

7l*^| 3714 §it *r^H *M*M7> <^^^. ^ca^flS.^- 7]* -fr£*l| 

13> ^7fl ^el^olH^l ^ M-in7]^- ^ejTflolH^l, ^^31 -H^-t.}, 

7|, -H-71-^-71 f-^r tfl^S. ^-B-^ ^ 7fl^>7l ^ ^ 

7} ^S\JL $X^. ^*HM1 ^3 ^^7flS. 7fl^ 2.5 ^ Sq^flS. 

*f)S^3zj. i&5L*ll vfl^6fl iL^-s)^ £#3^, 7] 7)13 sg-^l l-s^ (chem-mech 

polishing) 3^3, <*H4) (etching) TfliS 3^3. #713 ^ ^ ^7> o^o^o) 

14> ^^H, £ ^ °1 d l^-3L7> f^fe 7l#*| 4^ tiVH^ll ^35:^4 H^l tfl^ofl A 

£*| 4i7>§ Xl^*Kr 
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H al^7>7> ^-^0.5. -fM/^l 31^}^ 1^ 

*M, 7l^-o] -fM^eMHH jl^> 4^1* *0*#i=h 

OIH JL^> 4-^-^1 ^fl-g^ &S.${ ±.*}<$ ^^"^^l^. 

• 7> ^-71 -B-71 ^eMHH -B"3M: 0 1 1.40 vflX| 2.00°-3>1 S^-n-^. 

.8> o]§>, if^^g- ^.Cf ^^-7)1 ^Jt7lS ^tf. 

■9> £ tg^^r -B-71 ^itMHB 31^H1 q-ii^Bl S7121 7}^ ^ Sfe -B-7l#^ 7l 

Bl 371^1 7l^§r £±r i^-B-^ -B-7l^El^l^lH ul^> 4^1 ^ -fM^Bj^MH 31^r7> 4 
^-Sfl «1-^ ^IS^ ^-g- ^1^^. »1S^ M-^7l^g-* -B-71 ^5} 711 °1H JO. 

^> 4^1 SEfe -B-7l^e)7)lolH al^-7> 4^-31 71^- 3L7l^ ^ i+ic (5-10 nm 

*|#) olifloflA-l ^^tb *r^-°3. -B-^m *r -B-^sHHH ol^>^ 7]^ -B-5E.SH 

^ €^ €^3^.3. ^ 5^71 nfl^^l, n>#<H*l 71^1 -H-7l^Bl?flolH j2.^: 

20> £ ^ -B-71/^-71 ^ ul^-7>>^ ^S^^H tfl*H #3^^ t^g-^ £r}-. 
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1,3-^^h 1,4-^^Hh HL^r flf^l ^ ^Jl, Jit} «V^^7fl^ # 

ofl^-i:^) 1:1 J^uls. ^€ ^-M-i- A>-g-^rf. #7l -g-^^ fl-^fr f}-A>^ Zl^: 
^eMH;e jl^t^ f^*g= 100 ^^-» 71^6.5. *H 500 ^} 1500 ^^^1 

«>^^t)-. ol nfl #7^ ^-§-£r ^f^AS. ^3 XT ^71/^-71 ^ aL«*HH ^ 
7}^- nV^-71 tf*}^ 71* -H-^l JL^>sq- -fi-7] -gii)*MH 37 

^ ff^lf S^f ^ flfe^. #71 71^- -B-S^l JL-grT^ -n-71 -^^Tfl^B 

^ f^l^r »>^«l-7flfe 1:99-40:60^1 ?H w>^*>^. ^ 'fWS^l 7]^ -R- 
HSfl Jl^>^ ^ ^W]7> ^71 ^* 3:4^ q-^371^ 7l^^°l W V 
^■aj^l ^JL, ^Sjfe 3*W3 €^-71- ^Tfl ^<HM-H.S -g-*1Hl ^ 

22> ©W^. #71 ^flS^ ^7>«H PH# S^W. 

23> #71 ^--i: H>^*l*Wlfe PH 1.0-3.0 ^ «3^» £ 

JL-g-*}^ 2-4«1H *fl#*Hr %7}%t±. 

24> ^-o] #71 WV-g-ofl A>-g-5]^ ^^-g-^^ pHfe 1.0-3.0 ^ 3. S^SRr 3 

0} h>^-:*UH|, ^ ^-ibr-M pH7> 3.0* ^-foll^ f^«H-°] pfl-f 

^7fl ^^5]o1 ^fl* £fe ^ ul^7>» *\]3~*}7}7} ^r^\3L, <$7] ^ 
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H^aI^jl, 40 ifl*l 80°CS M I, 3 6^ ^-<& 5jH&*l ^"§- 

£tb ^^r-§-°l *-8"M ^ ^"Bfl^ £<H*M «]:-i-^r£7]- # 

7] ^fliitf ^4 ^r-g-Al^o] #7l ^SL^ #o.^ a^tb 
^JL&7\ 3^1"§- ^7} o^^rV. 

27> H 3f- t s&7] «>-§- #£r°-5. ^tb ^, °^7H1 ^-^r§ ^7>*H <I=^f|S. A>-g- 

£ -t>^T ^Tl^i, ^-el^ ^l*Rr ^71-^-71 ^ al^r*}* *r 

28> ,g- ^-71-^-71 JH^Hr £ 2^1 51*1^ B]-^- ^-O] «^>^^ 71 ^ -H- 

29> ^-e)^^. #^-#^61 ttJ-A}-^ 7]^. ^.£^1 JL^7>Sf -fM ^^7flo]H 

so> ^-71 JM* Na 2 S0 4 ^- ^ ^S^l* 4^= ^7}*H -§-"3 ^Hl ^*fl*Kr *1 
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1> ^- igr$d\}x\ X[^}^ «J-A>^^ 7]^- -fK£*ll JI^Kr £ l^l- ^ ^-S* 5Hr^. °1» 

^-S^, 7}*1^ ^3^, 7H«-^ ^7l(X)» #51 SHr^l , ^7lS.Ai 

€7l» ^Hr^. nelal 7>^1^(R, branch)^ 3^*} la IdS 5.<*13^r «r^3 -fi-7lS.uH 
♦ 7fl«^-Al?H la] 




J3> [^-^ lb] 




,o 



35> [3**H lc] 



36> 




O 



37> [3^.^ Id] 



38> 
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9> <#7]q^, afe 2 5^ ^°lth 

4f7la2no|* tq.7><&#(R-(0H) n (n^2))4 7fl^^Al^Jl t Zl 4*1 ^11^171 Sfe «fl 

i> -8-71 7H i **H Wl-a^l^l -0C0NH-(CH 2 )3-Si(0C 2 H 5)3. -0CH 2 CH(CH 3 )-CH 2 

0(CH 2 ) 3 -Si(CH 3 ) 2 (0C 2 H 5 ), -0CH 2 CH(0H)-CH 2 0(CH 2 ) 3-Si(CH 3 )(0C 2 H 5 )2, 

-OCH 2 CH(0H)-CH 2 0(CH 2 )3-Si(CH 3 )(0CH3) 2 ^- # *r 
t2> #7] «<}-A>^^ 7 ]^. JL«-^>o) Cl-C30^) *|MH* = ^ C6-C30^ « 0 > 

^ <MH(ether)3. <>1^-<H*L ^o.s^-B} -SH-Sl ol-g-*M ^^M, ^"71 

£*|3>]. ^}o-|^s.a] ^7l» ^# # ^ fl4. 

13> -g- A>-g-§>^ ^A}^ 7 ]^. o.^.^)] jl^T^ #7^ ^ 47>«a:#^ 

1^ X7> *>ol=^A]7l(-0H)» Jl^r7>» t^tb ^, 4*1 WW* ^ ^ 

*4> ^7] «J-A>^oj 7]^. 0.3^^ JL^Kr -sr>7l 5}-^ 43. 5*1 5)^ oflEfls £JL, ^ 

^-*1 I£i=. <H1^-A] t^7]f 3tfe4. 

45> [S}-^ 4) 



n 




n 
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3> ^7)^, n^r 2 vfl*) 64^1^1, (R-(0H) k (k^2))^|^ -fr^ 3H^, Xfe 

-0C0NH-(CH 2 )3-Si(0C2H5) 3l -OCH 2 CH(CH3)-CH20(CH 2 )3-Si(CH3) 2 (0C 2 H 5 ), 

-0CH 2 CH(0H)-CH 2 0(CH 2 ) 3 -Si(CH 3 )(0C 2 H 5 ) 2 ^ -0CH 2 CH(0H)-CH 2 0(CH2)3-Si(CH3)(0CH 3 ) 2 -id 

8> [3^<£| 5] 

Ro Ro 

Ro Ro 

9> #7l^, Rofe -CH 2 0-[CO-(CH 2 ) 5 -0] a -X, R i^r -C 2 H 5 SE^r -CH 2 0-[CO-(CH 2 ) 5 -0] a -X^l JL, 
Xfe -0C0NH-(CH 2 ) 3 -Si(0C 2 H 5 ) 3> 

»> -OCH 2 CH(CH 3 )-CH 2 0(CH 2 )3-Si(CH 3 ) 2 (0C 2 H 5 ), -0CH 2 CH(0H)-CH 2 0(CH 2 ) 3 -Si (CH 3 ) (0C 2 H 5 ) 2 Sfe 
-0CH 2 CH(0H)-CH 2 0(CH 2 )3-Si(CH3)(0CH 3 ) 2 ^^^ ^€ *M-3 ^l^l* ^-Bj-iflji, a^r 2 
20^ ^r^lJl, R^ *m S^r «l*l«r€ Cl-C30^ ^^7l £^ ^^r SEfe wl*l^r€ C6-C30^ 
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>3> ^7]^, Xfe -C0NH-(CH 2 )3-Si(0C 2 H5)3, -CH 2CH(CH3)-CH20(CH2)3-Si(CH3)2(0C2H 5 ) , -CH 2 
CH(0H)-CH 2 0(CH 2)3-Si(CH 3 )(0C 2 H 5 )2 HLfe -CH 2 CH(0H)-CH20(CH 2 )3-Si(CH3)(0CH3)2 o l^. n^r 2 ifl 

54> [sj-t^ 3] 
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5> #7]q&, Xfe -C0NH-(CH 2 )3-Si(0C2H 5 )3, -CH 2CH(CH3)-CH20(CH2)3-Si(CH3)2(0C2H5) , -CH 2 
CH(0H)-CH 2 0(CH 2)3-Si(CH3)(0C 2 H 5 )2 SE-fe- -CH2CH(0H)-CH20(CH2)3-Si(CH 3 )(0CH3)2 o l^, n^r 2 vfl 
*1 20014. 

*W £ #€*H ^ ^ 2003-0041384J_» #2:^ <r 5U4. 

i7> ^ Af-g-S]^ o. 7 l^el^olH ^ €^«fl 3~ 

^7l» 7>*M ^^7lS>H 7>^"Sf| 7>^ ^^171, <^l^l7l ^ ^ 1 ifl 

*1 5^ W-M7l» 7>^lJL, ^ ^ ^-7}^(Mw)^- 3,000-20,000 g/mol^l ^» 7^4. 

>8> ^-71^ ^7i -M^TflojH ji^Kr ^*v>n ^ltbsife *>M*it!r, «w 

SB]ts^^, *H€HbW^-*1^. TfligmeH^H^, *1]!3cH^H*m, "flU^H^H 

^mmeH^M-a^, ofliaHeH^H€£, ^im^^i^, ^m^^i^, 

^7M ^ 7 }^*^ ^ 1HS ^*V^ <£<H*I ^-i" *>-g-^. S=fe ^"71 

** *1-MI ^ 5*4. 

3,000-100,000 g/mol^ ^*}7l <>l-g-SH ^4, 

1-50 -B-7l ^elTflolH jL**|-fc 50-99 *V*|-$4. 
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^ -fM ^3eMHB ^ -fi-71 ^^HB JL^7> 

,1> ^ o.^ S-A^ +7l ^ej^oiH 4^1^, ^}%^\ 71^- -n-£^l7> 1-50 

3Hr -B-71/^-71 al^m 200 ifl*l 500°C^^ I^^M ^ ^^l^Jl 

71 «■ ^Al*H ^ 5ftrq-. 

12> att, *M§3 -fj-71 ^Bl^olH Jl^> ^^*>7fl ^ 

€ #71 -B- 71/^-71 ^ j1**>* 71^1 ^, ^S^*>oI o] ^-tflofl^ 200 ^fl*| 

500°C°1M ^S^H ^ 71^ %^ *r Sd^. ^7HH -B-7l-§-nflS.^ 

^iH^f€?im ( ^im^m^m, ^ °i-§-^ ^ sua, 

-B-71-^-71 ^ JL^-*} 100 7|f±S *H 50 ifl*l 99 ^^ol^. 

33> ^71 7>^(ofl: 6>s^) 5£^r *fl7l*HA] ^A^Kf ^H*} 

^■*|«H, ^-71 7i^o.s.^ *i*i*m-a. ^Vfe 4^fl^ b.^ ^>-S-7>^-&H, ofls-^i 

71*. *sl 71* *o] SfttJ-. 
54> Q6] <£x\x!]-£:5L2,&d\) V^B\- ^-7]/^-7] jI^HH -fM ^Bj?lMH 

#-23 a>^-^l ^3j-7> tiV^I, «o>A>^Sl 7l^ -fi-JE^ JL^7> JjL^ <g£- 

«flE)ol ^Ti^M M-ii^Bl 71^-c] ^^^tj.. o]^- o>-§-;i| tg-A>^ 7l*-fr£*|| Jl-g-7^ 

^ al-g-T^ -fM ^el?flolH ul^-7> a*-*^ O.S &_2_JELS. I^S* ^ 

71^- ^J£*)13 tf^Bl ^11" ^ ^^-S-S. 13-*H ^*fl ^*<H*l*f 71^ 

S7l7> H-i^lB] *r *#*1 ^-7l^Sl?flolS Jl^:7> ifl^l aLS. 

711 -gr^^r ^fetj-. ol^Tfl *#ol^l 7l^o] £ og^ ^ 3 ^ B 4^1^ 
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nm^l ^^*\ 1.40-1.20^ £aL, 7l^5Lfe 1 40% ^^H-il, -fi-^l^gr 1.40 

ifl*] 2.00 ^-9H4. 

5> s&7] -e-71 *3bHHB -H-g-*> -S-^W 5Lf"€ -H-7l/-^7l ^ JIL^r 

7>£| S^^SS. *r 5fl4. 

*> #7]^ ^o], a. ^igofl rcj.^ n>s.^^ -B-71/^-71 ^JL^r7> 3^#£: # 

A>*§ Jl^^l- 71^- -fK£*fl3. 7H£S, -fM'^E^MH i^7> ^ -R-71^tM?1HB JL 

ifl-^-oll V^l^ 3.7l^| 7)^ 2H7fl HT 5ft^ , M"^ 

MM ^-R-^ -tf^ jijg-fr #i=. ^7.>^ ^(^i, ^<£^-) 7flSS. A>-g-S)-7H 

tq-. ^7>^ *j-^-JL5. <^l-g-Hl^ 3^, ^7l ^eMHH JL^-7> ^Mlxr 50 

tfl*l 2000 nm<?l w>^*>rf . 

58> ^<^i 1; tjj-AV^ (e-?VB.3.^) uUg-*y (Mw(^^ ^ ^-7>>^)=8.000 g/mol)(gl-l*Hq 

2. -CQNH-(C% ) a -Si(0C9fe)g) 
69> 40g (344.5mmol)^ e -7>H3.^g-^- 2g (8.5 mmol)^ t^(H^^l€*) HStt $^*| 
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1/100 #<^1 Sfl^Hr 1% #^<ffl -§-3» 4 mL* ^7>§>^rf. **»<>1 33 7}^ 

^>-§-8-7l^ £j£# HOTCS. -fr^m ?)]^r 51^1^1^ 24Al# iS^-a-ISI^. ^-fro] ^ 

^r^^(M w )ol 7,000g/mololal 2<*lM X7> «J-a>^ 4-7>*l al**K^KMI) 

» <35W. 

'0> #7] 12. Og^: £2:^ Sh§-7H °}7H -§-*fl 

200 mL * i#<H ^ ^71 £^-§- 

Qflofl 3%x$sn 3-o)^X\c}^} ol^HS^ BBlofl^-Al^f} 6.0 g-i: ^7>^|-J1 ^^7H^ 60 t? 
£■£5. iH^>^ 48 A]^o> laV^-Al^rf. ti>-g-^ ^, #-§-^ -§-^<*fl l"^ £Uf # 
«£*H >1]71^>J1 $7>*H ^-7>^(M W )^>1 S.OOOg/molol^l, >£-§-^ ^7)2.*] H5H^ 

^€^7l» 5fe 3?-flH X7> -C0NH-(CH 2 )3-Si(0C2H 5 )3 , ?l M<8 4-7}*l Jl^}(Jl^> 

A)# ^S*V^^. #71 3L&*\ -fl^M: 31^1^ €-3*fc31 ^l^Bfl^]^ ^12^^^ ^* 
£r 90%ol#olojrV. al^V -§■:£-§- 3^ S-^KIR) ^ ^7>7l ^ ^B^(NMR)^ °1 

-§-*H ^ <^^-# ^^^-(S. 8a 8c). 
7i> J^£jl 2: MS JL^KsH^ 3. -CQNH-CC%) r Si(0C9H O ^^ 

72> 20g (175 mmol)^ e -?}££^, 0.9g (3.6mmol)^ ^ (^Ml^m^) * 

^(^^BlHell-)^ l/lOO-M Sfl^SHr <£3 ^H*^ 2-^m^^°ll 0 lH« ^>-§-tb 33* 
^lsq*>Jlfe ^a]^1 14 ^-0] ^a]^ ^ 90% ^l^-iLS. ^7>>^(M W ) 8,000 g/mol*?! 

6 _ 7M jn^K^-SHq 8*1H X7> ^diSl <S5M. 
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3>^-7l JL^} 10g# 4*3=4 3-^l^Alo>vilo-|£HS.^ HeW^l^ 8g4 14 
#-§-*l^ £*HKM ff H 9,000 g/moH^l ^71^ HSH^I^^IS ^A>t§ 

6-7>*| al£4(^«W 3<*1H X7> -0C0NH-(CH 2 )3-Si(0C 2 H5)3tl -2.£4 B)«- 

^la^ 1 ^. -S*H 14 ^ ^^-S. ^ °^^» NMR ^ IRS. ^^^-(S. 9a ifl4 

£. 9c). 

•4> ^A16H i-i, a^ia^j (c-^Ei^) 5L*-x\ 2. -C0NH-(GHg)a-Si(0C9Jfa)3)-l- A 

,5> ( £ -7}£S^) 31^-4 (Mw = 8,000 g/mol)(S|-*M 2, -CX)NH-(CH 2 ) 3 -Si (0C 2 H 5 ) 3 )1 

g4 ^m^l^^Hl (Mw = 3,000 g/mol) 9g^r «^«| #-§-7H t#jL ^<ffl4 ofli£ 

^o] 1:1 -§-"fl 100 mL« ^7}% #-£4 ^ *fl7l*MH ^#o] 

*j -8-«flS|H^- ^^1^4. #714 ^-§-^<fl pH 2.04 ^r-g-^ 30 mL» 

37>*}£4. 

re> *fr8-#<>l %7}& «V-§~g-7l4 ^^.S. -fr*|* -*NH*1 31 ^44^ 14# 

^.ov ^>-g-Al7lJL 4*1, £^-#4 ^£1- 60°C3. 4°^^: ^-§-4^14. 

77> aV-g-o] f^S)^ -B-71/^-7] ^ 3*4* ^^-S. ^4tt ^, ^7H ffrt ^7> 

*M a>-§-^ ^#4£4. <?§*M -B-71/^-71 ^ jL**HI ^ Na 2 S0 4 

-§-*fl# ^71^ ^ -B-71/^-71 ^ a*4* £* *r &&4. ^7H ^ -§-*!)» 

^7V*H 4^4 #-§"§-*fl» *H44:2 ^S*}^ £ 24 £* ^44 ^ *4^(Mw)4 
5,000 g/mol -B-71-^-71 ^ ji^>l- <£5$t} (^: ^ 80%)> 
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8> ^-71 ^ofl ^ ^ JL^H ^M(IR)4 ^^>7l ^ i^B^(NMR) ^ 

7}^ *«H ^ ^-f* ^Hl*}^ (£.4^5 #3t). 

9> ^aHI 1-2. 

°> *<M-^ ( e ul^K^^M 2, Xfe -C0NH-(CH 2 ) 3 -Si(0C 2 H 5 ) 3 ) (Mw = 8,000 

g/mol)^ 2golJl, ^^4^^-^ (Mw = 3,000 g/mol)^ thlM 8g<?l %-§r ^)^}JL 

•■i> n. ^3)-, ^ ^-^(MwH 5,500 g/mol Si -&-7l/^-7l ^ Jl^V* <S* ^ ^SW^r 

^: 80%). 
52> ^aHI 1-3 

«^}^ (8-?}H^f) ^L^V (Sfr^H 2, -C0NH-(CH 2 ) 3 -Si (0C 2 H 5 ) 3 )(Mw= 8,000 g/mol) 
^ ^*3M 3 g *lJL, ^^MI^^Ml (Mw = 3,000 g/mol)^ ^<>1 7 gSl ^^Jl^r, 
1-14 4^ ^*1*>5^. 

54> zi ^4, ^ ^ ^>^=(Mw)ol 5,800 g/mol Si -fM/^l Jl^># <r ^^^(^: ^ 
80%) 

^AH] 2-1. 3. X^r -C0NH-(CH£) r Si(0CgH.s) 3)* 7]^- 

-S-£*flig. -B-7l^gj?i1olM ul^V^ ^ 

^ A >^ (e-7l-£^) JH^r*} (3^^ 2, X^ -C0NH-(CH 2 ) 3 -Si(0C 2 H 5 ) 3 )(Mw = 8,000 g/mol) 
1 g4 (Mw= 3,000 g/mol) 9 g tflAl «J-a>^ ( e -7>SS.^) ^^K^^H 

3, Xxr -C0NH-(CH 2 ) 3 -Si(0C 2 H 5 ) 3 ) (Mw = 9,000 g/mol) 1 g^ ofl^^^^^ (Mw = 3,000 
g/mol) 9g-|- AV-g-tb *}3\Z}5L$=, -£*H l-l^ trj-B}- ^1*>5^. 
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>7> 3. 5. 2^ ^ f£ ^ ^V^(Mw)^ 6,500 g/mol <*1 -fMA?-7l ^ 

*r $X$X^. ^ 80%) 

J§-*H ^ SHl^S^CS- 6^7 ^20. 

$9> ^ofi 2-2 

K> «j-A}t| ( 8 -7>HS.^-€-) j1**K3-*H 3, Xfe -C0NH-(CH 2 ) 3 -Si(0C 2 H 5)3) Ohr = 9,000 g/mol) 

2 golui, pfl^Afl^^ (Mw = 3,000 g/mol)^ ^HM 8 g o] ^^^zl^, 

•^Hl 2-m- *m ^1^4. 

)i> zl ^4, ^ ^ -gr^CMwH 7,000 g/mol Si -^71/^-7} ol^Vl- ^ ( 

*r-§r: 80%) 
a> ^ aHI 2-3 

93> ig-A>t§ (c-^-HSW) -H^Xsl-^ 3, Xfe -C0NH-(CH 2 ) 3 -Si(0C 2 H 5)3) (Mw = 9,000 g/mol) 
£| 3 golJL, tifl^Afl^f)^ (Mw = 3,000 g/mol) 3 tMIM 7 g o] ^j^Kn^, 

<g*H 2-13}- «<J-^^1 tq-sj- ^Al*}$rK 

34> n. ^ ^ ^-7>^(Mw)^l 7,700 g/mol Si -fM/^-7l jI«*Hi <3^r ^ ( 

^r#: ^ 80%) 

35> ^AHl 3-1 47l*1 (e-fe^) 2. -OCH 9 .CH(Cfe )-CH90(CH^ 
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6> *£a>^ ( e -7}sa^) ul^}(^^ 2, Xfe -C0NH-(CH 2 ) 3 -Si(0C 2 H 5)3) (Mw= 8,000 g/mol) 
tflAj ^-A>t| ( 8 -^£^) 2, Xfe -0CH2CH(CH3)-CH 2 0(CH2)3-Si(CH3)2(0C2H5)) 

7> ZL ^4, J£ 2^ ^ ^Bfl^ ^ €-A>^=(Mw)^l 5,000 g/mol^l -fr7l/JM ^8 aHM* 

^ (*r*: 9= 80%) 

O J^L£3 3-2 

*> *a>^3 ( e -?l-aa^) :a**KSW*l 2, Xfe -0CH 2 CH(CH 3 )-CH 2 0(CH 2 ) 3 -Si(CH 3 ) 2 (0C 2 H 5 ))(Mw 
= 8,000 g/mol)3 2 g ^lJl, ^'M^^Ml (Mw = 3,000 g/mol) ^ 8g<& 

^l^l^jlfe, €*H1 3-1^ ^IH *W 

>o> Aj- 7 ]<2f S^A^ ^V-g-A^I^ ^a}^(MwH 5,200 g/mol -fi-7l/^7l ^ JL£-a># ^-i: 
^ ^ 80%) 

)i> ^aHI 3-2 

)2> wj-A}^ (e-^VHS.^) al*^|-(J|-^ 2, Xfe -0CH 2 CH(CH 3 )-CH 2 0(CH 2 ) 3 -Si(CH 3 ) 2 (0C 2 H 5 ))^ 
■%*&°] 3 g ol 31, ^-M^M-ffl (Mw = 3,000 g/mol) ^ 7 g o] ^ o. ^^^j.^- f 

<4| 3-14 ^<|}i& uj-ej- ^JAl^r}-. 

)3> ^7} Sj- S^oflAi ^A^l^ ^A>^(W)o] 6>0 00 g/mol SI -fi-71/^-71 ^ al^-A>« <g 

# *r $15^. ^ 80%) 

34> ^aH1 4-1. gjv^g ( e -7>Hg.^-g-) Jlggfc£gfcg^ 3. -nCH9CH(CHO-C%Q(C%)^-Si (Cfe) ? . 
(OCrfiOKfr Zl^^MJ: ^ ^-71/^-71 M^gj 
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«> ( e 3L«-;*|-(3**M 3, Xfe -C0NH-(CH 2 ) 3 -Si(0C 2 H 5)3) (Mw = 8,000 g/mol) 

(Mw=9,000 g/mol) tflAl ^-a>^ ( e ^^Ka^M 3, Xfe 

-0CH2CH(CH3)-CH 2 0(CH2)3-Si(CH3)2(0C2H5)) (Mw = 9,100 g/mol )■§■ 3* ^ll^^fe, € 

AH 2-134 ^ ^Al^>o|4. 

)6> ^-7]^ go] tiV-g-Al^m £ 22J- ^ ^Bfl^ ^ ^-^(MwH 6,400 g/mol ^ -fr7l/^7l 

^ JL^V* ^-1: ^ (*r^-: 80%) 

*> ^aHI 4-2 

)8> wj-A]-^ ( e -?}^§) Jl^X^-^ 3, Xb -OCH 2 CH(CH 3 )-CH 2 0(CH 2)3-21(^3)2(^5))^ 
9,100 g/mol) ^1 ^NM 2 gol31, (Mw= 3,000 g/mol )^ f-^o] 8 g°J 

^aH ^Utt «<MH ^Al^rf. 

)9> ^-71^- ^ S^^Ai tiV-g-Al^l^ ^5. £-*HKMw)o| 7,000 g/mol -fM/^ ?1 ^ 
» ^ $1^4. (^r#: 80%) 

io> ^aH 4-3 

u> wj-A>^ ( e - ? ]-s=i^) jl^-^x^.^ 3> X i=. -OCH 2 CH(CH 3 )-CH 2 0(CH 2)3-Si(CH 3 )2(0C 2 H 5 ))(Mw 
= 9,100 g/mol )^1 3 g^lJL, nfl^>m^4€ (Mw = 3,000 g/mol)^ ^*&°] 7 g<& % 

*\}£\*}m=, ^H 4-131}- ^Ofl ^ ^Al^t^.. 

12> Aj-^sq. ^-g-Al^l^ £-*}^(MwH 7,400 g/mol'?! -£M/^-7l ^ jl^r 

^ (^#: 80%) 
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3> ^a]6|1 5-1. LS-Zffc^MJ ulft;*KaW*l 2. X^r 

-CH Z CHC0H)-CH9nfCH9^ifCH^HQC9H^9)# 7l^-fi-£^lg. ^ -S-7l/^ -7l ^ JI^V SWg-^ 

4> (e-?^S^) .lift*} (s)-^ 2, -CH 2 CH(0H)-CH 2 0(CH 2 ) 3 -Si(CH 3 )(0C 2 H 5 ) 2 )(Mw= 

8,100 g/mol) 1 g 4 9 gS) (Mw = 3,000 g/mol)^ *}^-*H ^*H1 1-1^ £ 

°1 ^-§-^1^1^ £ 2&c ^ ^5 **HKMiO d l 5,000 g/mol Si -fi-7l/^-7l ^ jlft*}*- 
=r 5£$m. (*r-§-: ^ 80%) 

•5> ^1^1 5-2. 

•6>«<M-^ (e-7}£S^) S^Ks}^ 2, X^r -CH 2 CH(0H)-CH 2 0(CH 2 ) 3-Si(CH 3 )(0C 2 H 5 )2) (Mw 
= 8,100 g/mol )^ ^8=o] 2 g o]5L, ^m^^l^^-^l (Mw = 3,000 g/mol )^ 8 g<£ 3* 

^ *fl^3Ur, 5-13)- «<HH i4B} ^Al^r}. 

L7> ^7}<% S^^^i ^-g-^l^, ft*}^(MwH 5,200 g/mol -R-7l/^7l ^ Jl 

ft*}* ^ ^ 80%) 

L8> a] ojj 5-3 

L9> *j-A}t§ ( £ -?}H£^) -n.ft;4(3}«|.^ 2 , X^- -CH 2 CH(0H)-CH 2 O(CH 2 ) 3 -Si(CH 3 )(0C 2 H 5 ) 2 )(Mw = 
8,100 g/mol)^ 3 g o]j L> ^^^^ (Mw = 3,000 g/mol)^ "^MM 7 g o} 

*)1^*}51^, ^)<*\) 5-1^ »<HH *W 

20 Aj- 7 }s} ^ s^ofH ^Ir-g-Al^^ ^ ^ ft*}^(Mw)<>l 6,000 g/mol-?! ^7l/^-7l :nft 
*m *r (^: 2} 80%) 
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i> ^aHI 6-1. (e-7l-£5^) 5L&z\ (W^ 3. Xtt 

-CH 1 CH(QH)-C%Q(Cfe) a -Si(CfeHQC^)# 7l*-ft-5L*H5. ^ ^-7l/-?-7l ^ 

2> ( E -?}ES^) JL£t*K3-«H) 3, X^ -CH 2 CH(0H)-CH 2 0(CH 2 ) 3 -Si(CH3)(0C2H 5 )2)(Mw = 

9,100 g/mol) 1 g4 9 g£\ ^'M*!]^^ (Mw= 3,000 g/mol)^- a>-§-*H 1-14 

:3> zl ^4, £ 2^ ^ ^Bflo] ^ jg^- ^-^(Mw)^l 6,400 g/mol ^1 ^7l/^-7l ^ JTL^}* 

^ (^*: 80% °1#) 

'•4> 6-2 

J5> ^a>^ (g-^l-El^) JL£*Ks|^H1 3, -CH 2 CH(0H)-CH 2 0(CH 2 ) 3 -Si(CH 3 )(0C 2 H5) 2 )(Mw= 
9,100 g/mol)£) 2 g°]5L, ^iHMl^^Hfl (Mw = 3,000 g/mol)^ ^*&°} 8 g<& 

^5q^>Jife, ^aH] 6-14 4^ -a^l^Sa^. 

zo ^ s^^l^ BV-g-Al^TS, ^ ^-^(Mw)ol 6,900 g/mol tl -fM/^M ^ ji 

<3* ^ 5£*m. 80%) 

27> ^Xjofl 6-3 

28> ^Aj-tg ( 8 -7}=3.^) jL**K3|-*M 3, Xfe -CH 2 CH(0H)-CH 2 O(CH 2 ) 3 -Si(CH 3 )(0C 2 H 5 ) 2 )(Mw = 
9,100 g/mol)^ 3 g a)- ufl^^4^^-€ (Mw= 3,000 g/mol)^ 7 g^l 3-8: *\}$\ 

*>^, 6-14 ttj-E^- ^Al^tf. 

29> ^ ^r-g-Al^l^, ^ 7,4600 g/molSl -fr7l/^-7) ^Aj 

# ^ 5a&4. (^: ^ 80%) 
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o ^Alofl 7-1. (e-yl-gg.^) oHM- 2. X^r 

:1> HW§ (e-4H3.^) jI*;*KS**M 3, Xfe -CH 2 CH(0H)-CH 2 0(CH 2 ) 3 -Si(CH 3 )(0C2H 5 )2) ^ 
(e-?>S^) 5L&x\ (3|-*M 2, X^ -0CH 2 CH(0H)-CH20(CH2)3-Si(CH3)(0CH 3 )2)(Mw= 
8,000 g/mol)^- <M~8-«: 3* *)14*}-afe, -fi*H 6-14 44 434*>5!l4. 

i2> -gAlofli^ £o] ^Al^l^, £ 24 ^ ^Bfl^ ^ sg-g- £:4^ c l 5,100 g/mol^l -6-71/^-71 
£<S ul£:4» *r &5$4. 4 80%) 

53> ^A]cfl 7-2 

*4> ^-a>^ ( e 5L&x\ 2, X^r -XH 2 CH(0H)-CH 2 0(CH 2 ) 3 -Si(CH 3 )(0CH 3 )2)(Mw = 

8,000 g/mol)4 -fr^ol 2 go^, ^-M^^-fl (Mw = 3,000 g/mol)^ 8 g<*l ^^r 

2)144^, ^*hi #w 44 -a^i^sa^. 

35> #714 ^-§-^1^1^, «-*MfM 5,500 g/molSl -B-71/^-71 ^ JL^-4 

* *r &$4. (^#: 4 80%) 

36> ^Alofl 7-3 

37> ig-A>^ (e-^-=S.W) j«M (444 2, X^r -0CH 2 CH(0H)-CH 2 0(CH 2 ) 3 -Si(CH 3 )(0CH 3 ) 2 )(Mw = 
8,000 g/mol)4 «-*<>l 3 g °}5L, tflWQ^^ (Mw= 3,000 g/mol)4 ^"1*4 7 g^l SJ^S: 
21144^, 7-14 ^<H*b tg-iM 4^ ^44£4. 

38> #714 ^ 2:3*114 #-g-44^, ^ 3g^- *4^(Mff)°l 6,000 g/mol^l -fM/^M ^ 31 
^4* *r &5S4. (^r#: 4 80%) 
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9> ^Al^l 8-1. Lg-Zft^J^U (M^ 3. X^- 

-nrH9r.H(nHVCH9n(CH7) r si(CHO(0CH^ ? .)# -S-s*fliiL ^ -S-7]/^-7l ^ ai^^ M 

o> U-?\Z.S.^) (Sl^ 3, Xfe -0CH 2 CH(OH)-CH 2 0(CH 2 ) 3-Si(CH 3 )(0CH 3 )2)(Mw = 

9,000 g/mol) 1 g 4 9 g ^ ^IHMI^^ (Mw= 3,000 g/mol *l"g-*H 1-14 £ 

i> Zl 44, 5- 24 ^ ^3)4 ^ ^ ^7}^(MwH 6,200 g/mol <?1 -R-7l/^-7l ^ Jura- 
's* ^ SJta^. 80% <>1#) 
=2> ^aHI 8-2 

=3> f}-A>^ (e-?}£S^) JH-g-*} (^-^ 3, Xfe -0CH 2 CH(0H)-CH 2 0(CH 2 ) 3 -Si(CH 3 )(0CH 3 ) 2 )(Mw = 
9,000 g/mol)^ 2 g oli, TflM^^-ffl (Mw = 3,000 g/mol)^ i^o] 8 g^l 3* 

*\}S>\is}5l^, 8-14 ^ ^A]^rf. 

w> #7l<4 ^-§-^^1^, ^ 6,900 g/mol^l -fi-7l/^-7l ^ 

» ^ (^: 80 %) 

is> ^Al^ 8-3 

«> (£-?}E£^) Jl^> 3, Xfe- -OCH 2 CH(OH)-CH 2 0(CH 2 ) 3 -Si(CH 3 )(0CH 3 ) 2 )(Mw = 

9,000 g/mol)£| 3 g oIji, (Mw = 3,000 g/mol)3 7 g^ ^ 

^aH) 8-14 U-^^l ^ ^Al^rf. 

t?> >a-7i4 ^ a^HH ^-§-^l^m, ^ ^V^l 7,500 g/mol <?} -a-71/^-71 ^8 ZL^V 
« ^ &&4. (^#: ^ 80%) 
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3> i5}7) ^-71 ttj-E)- <£o^ -fi-71/^71 jl£:4# ^SflS. ^-g-^T 

9> ^aHT 9-1. a*bn^j -S-7l ^?flalH g^fl 

^ ^ti] §>ji , o}^. 7)^6)1 ^ 1000-5000 rpm^ ^ ^3.^}<^ 

W&4. -3^4^ ^44 ^lfe W 100 nm ^£^14. 

i> o)^s\- Qo) 44-i- lldi ^7l*H A i ^ 2 °C4 ^ 400°C44 ^ ^ , 

400 °C^4 60£-# -fr4*}£4. ^l^fl, 44^1 -B-7l^sl?llo]H JH^Kr <g^47> ^1 

*844, 250°C <=>]^ £:5L«\]*] #4^4 71^- -fKSLSfl JL^-7>^ ^«r*||4<H ^l^^JL 44 ifl 

Jfofl^r 71 ^-o] ^1-0^4. <I^el7> #4^ ^ <^4 ^ 4^ O.S. ^4444 5L 34 £ 

^ ^2:4 S.^^- ^ 7]^.ol £ og € -B-7l^Bl?flolH aL£4 44^ 

>2> S=#, *!M^1^?14€ #^5. *\)^ 44^ #^#^r 4 2.30-3.00 ^£4 ^ 3Hr4- 
oi<4 wi3E*H oi^ha-i ^s)^ 31^-4 4^-*)] 44^ ^tfl^ o.^. #^4^f| 

°13£r 44^1 4-^7l^ol ^A^^7l ai|Jg-4| 7>^>4. 
53> ^-714 4^7l^-ol £ <g^ -fi-7l^4?lHH JI-gr4 4^*fl 444 "fr^M-Sr 2. 14Od0.O2O°l £4. 

>4> ^aHI 9-2 

55>^Al^ 1~H4 -fr7l/^-7l ^Jl^> tfl^O ^AHl l-2oll^ -^-71/^-71 ^ 51 ^-7> 

lg-t- 4-§-^ 3* ;*l]44^f 9-14 -i^tb 44 -£*145$4. 
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6> #7] sj-^ofl xrj-e}- -B-71 ^sj^olB JL^-*} -^31 1.880dB. 020^1 ^tf. 

7> ^ Aldfl 9-3 

lg-i: ^V-g-^r $4: ^)^\^ -£*H 9-1^ ^ ^^1^^. 

8> Aj. 7 ] j^oi] tcj-e)- ^-71 423?1HH aL&z} 4^*fl ^3 -n-^^T^r 1.740dS.040 

i0> ^AHl IQ-l. ^-R-?! ^-71 ^^^l^lg. ^-^1 gfcgfcg3 413: 

>]> ^A^] -fj-7]/^-7l ^ ZL^7> 1 g^- pflTtol^JjL^lS 9 g ofl ^^*>7fl -g-SflAl5Q 

^ 7]^<^1 1000-5000 rpm ^ ^^^.S. ^ia^SH ^ 

&t]-. ojnfl <^c^^^ ^.*j]i=. cfl^ 100 nm ^^M. 

400 o<XM-60*2V -M^S^. °H. «<W13 7l^-B-£^l Jl^-7>>^ <! 

jg. ^-B-^. 3Hr 7l^-o] -R-71 ^Bl^olB. 31^7> ^-^1 

^ *r ^ -fr^^r 2.120:10.020 °l&i=*. 

53> ^Alcfl 1Q-2 

64> 2-l^M -^71/^-71 ^AJ JLg-x} tflAj ^A]oj| 2-2<^Ai -fr7l/-?-7l ^ jn-g-*} 

* ^>*t& *\]4\is}^, 42^H1 10-14 ^ ^^lB 3L^-7>> 4^ 

65> Aj. 7 ] ^6fl tc^ n>^;*l 1.85Od0.O2O 

66> ^Alefl 1Q-3 



<&7\: 2004/6/22 

7> 2-l<$*\ -H-71/^-7] ^ JL^-*} t^Al 2-3<HM <££r ^ JL^7> 

» ^V-g-^t 10-14 *<HH 4^ ^* ^ 9X9X^. 

8> ^-71^ ^ iq-^-fr ^ °l^>n -fr3l#£: 1.700d0.040 

■9> ii-i. -ft-71 -aeiaiolB .H^V ^t^ gj^tgj 

•o> ^-71 ^Ai<m 3-i^i>h ^ -e-71/^-71 ^ i g ^ ^lm^i^m^B 9 g°l] ^^mi -g- 

^fl^l^l ^^-g-^^r 7l3H ^ 1000-5000 rpm^ ^^3. ^ia^^M 

^#^4. olnfl ^<>|^lfe ^Ml^r tfl^ 100 nm ^So]rV. 

'i> ^-ol ^w]^ ^q-^ ^i^q^HH ^ 2 oc ^ 400 °C ^ ^ 

, 400 °C°1H 60^# -B-^1*V^^-. °H, U-*}^ 71^5.^1 JL^-*Rr <I£- 

* «r 3 ^3 ^#^8: 2.040*. 020 °}9X^. 

12> ^ aHI n-2 

73> ^AHl 3-l°)H -B-7l/^-7l ^ Jl^*} tfl^l #7l >^*H 3-2<M <££r -fi-7"|/^7l 

^ lg^- A>^-tb 3# afl^^fe, -S*H ll-isi)- «<HH tq-e^- ^Ai^rK 

74> # 7 ] ^ofl n*^ i.81Od0.O2O °15W. 

75> ^AHl 11-3. 

76> ^-71 3~l<>fH oJ^ -B-71/^-71 ^ JL^*} tfl^l #7] 3"3°1H -^7)/^-7) 

^ lg-i: A>-g-^V ^ xfi^jL^, ^AHl ii-isj- ^°fl 4«* ^1*V5W. 
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7> #71 ^HH ^ ^Ir^^l -B"€^ 1.710dQ.040 ^1^^. 

8> ^Al^l 12-1, g^Lmgj -f{-7l ^g^oin al^> ^-IMfl gtg^ 

9> ^-71 <g*H -H-71/^-71 £# JL^7>} 1 g# 9 gofl 5^^>7fl -g- 

-g-^-g- §wl*>^ 7l^H q= 1000-5000 rpm^ ^^AS ^s^sH mv^- 

* ^1-^4. °H ^^Itt tfllf 100 nm 

iO> Qo] &±.&sf\7]-8WX\ 2 400 °C V^A ^, 

400 °C<%*\ 60£-£ -M^Sft^. °H, 71^5.^1 jl^fe <£&n 

^Z^^ #^<3] £5= 71^-0] £Oj^ + C)^7\) ^ 

-fr 2.050d0.020ol^rf. 

n> 12-2. 

J2> ^-71 ^ofl 4-l^H ^ -9r7}/^-7] £# 5L&7)- tfl^O ^-71 <£X[ 4-2*M -B-71/^-71 
£# -H^-^V* 3* alWKafe, ^ahi 12-14 U-IH ^ ^ 

floL, ol^Tfl ^rl-^^l -B-^#^r 1.85Od0.O2O«15a4. 

S3> ^aHI 12-3 

84>^7l 4-lolH -fi-71/^-71 £# JL^> tflAj 4"3°IH -fM/^l £# 

al^>S A>-g-^V ^ ^^§>j7 fei ^6)1 12-14 #714 ^ ^SLS. 

^ ^JI, o]^7fl t?>#«H^1 w^-^ -fr^*- 1.730dQ.040cl^4. 

49-30 




2004/6/22 



6> #7] ^AHl 5-l«\)*\ ^7)/^-7) ^ JL&7} 1 g£ ^^o]^^^^. 9 g ofl TS^l 

«fl^m ^-§- 6 -^ ^Sl€- 7l^«^l 1000-5000 rpmsq ^^^-S. ^S^M ^-^•^r 

^OT-. °H "SH^lfe tMI^ W 100 nm ^3Eolrf. 

7> o]^-4 ^-ol ^-g- ^-gr-^l^HH 2 400 °C V\A 

400 °C°fH 60£-# ^l^>^i=f. <>H, ^Tfl^fl 7l^-frE«H Ji^m 1^r*fl 

SM ^TlslJl ^vfl^lfe 7l^-o] ^«^^rV. <i^7> <^r^4 ^ 4^ o.s 

^a^a} ^^-B-^ >*H^ ip<^ £ og^ -fr^S^HH Jl^-7> 4^1 

*r &&4. -fr^-i:^: 1. 990d9. 020^1 Sft^-. 

«> ^ aHI 13-2. 

»> ^-71 5-l«1H ^ -B-71/^-71 ^ 3L**> tfl*J #7l ^11 5-2<1H <3£: -fM/^l 

^ AV-g-tt 3* ^fl^^T-Jl^, 13-14 ^ ^ ^l^sa^. 

)0> ^-71 3}-P§«>fl xSf^ *?>#^*1 -fi-^M:^: 1.820J9.030 o)9X^. 

Ji> -3*1 ofl 13-3, 

32> #7l ^A^] <^^r -B-71/^-71 JL^7> tflAj #7l -&£*H 5"3«1M ^ -fMA?-7l 

JL^-7># A}-g-$ 13-14 ^ W^ofl TXfE^ ^Al^^Cf. 

33> #7l<4- ^ ^ Slul, o]^7fl ^V^^ -fr^-ir^r 1.690d0.030 

94> ^AHl 14-1. g^-R-^ ^-71 ^^TflQlS JL^-7> 

95> ^-71 6-HAi <££r ^71/^-71 ^ 1 g^ ^iH^Jf ^ 9 g<>11 ^<£*\ 

7]) W-g-^ ^«1«H ^^s. 7l^ol) ^ iQOO-5000 rpm ^ 4^ ^S^M 
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nV=.t)-. o]nfl <go^^ ^<i\ Jpaflfc t|)^ 100 nm ^§S.^1^. ^Mlfe ^ 

^--§-3}^ -§-^^£14 ^3^3 s)^^ 2:^^-3*1 *r § 

«1€ ^Sr^l^HM 2 °C ^ -g^a^ 400 °C V\A ^, 400 °C°iH 

H- ^ ^4 ^^#^r 2.1003.030 ^lSa^. 

'6> 14-2 

>7> ^-71 6-1^^ -^71/^-71 ^ tflAl ^-7] ^A]d)] 6"2<>1H ^ ^-7l/^-7l 

^ al^>» ^>-§-^r ^l^^, -g*H 14-14 4^ ^l^VS^. 

,8> ^-7l ^ofl tq-e). tf)-^*] -fi-^i^ i.805d0.030 °15W. 

)9> ^aHI 14-3 

X)> ^-71 ^d)} 6"1<M -^-71/^-71 al^> tfl^l <#7) 6~2<$ *\ ^ 

^ aL**Hi A}-§-^ »l^*>al^, -g*H 14-14 ^ ^1*V5$^. 

di> ^714 ^ S^ojg. ^-8: ^l«h ^ ^JL, ol^Tfl *HM*l 1.710d0.040 

D2> ^aHI 15-1. 

03> ^-71 ^^Hl 7-l*lH -B-71/^-71 ^ ^7>> 1 g^r ^^ol^^^l^ -§-*fl 9 g oj] -g-^ 

711 -8-*l)*l?l ^-S-^* $«1"&>^ 7l^<^l 1000-5000 rpm^ ^^S. >>£i3^H 
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4> Qo] ^wl^ «-iifr4l7l*HH 2 °C 4 ^£r#^ 400°C44 ^, 

400 °C°lH -fr^f^Sa^. °1 44^1 3L*^ ^"MI4 JI^Kr 

4<H ^715]JL 44^*1) *r 71^" o] ^#^^4. 1^^7> «S^34 £rn£-3, 

44-i: ^ &&4. 4 444 -n-^^r 2. 100 dD. 020 °1&4. 

>5> ^aHI 15-2 

)6> ^"71 ^H 7-14M -fr7l/Jf7l ^ 3.^> tfl^O >iA]ofl 7"2<M -fi-7l/-*M ^ aLg-*} 

* 3* 15-14 tcj-e}- ^A]^rf. 

)7> Aj-7^ ^ S^AS. 44^: ^ SiJL, ^l^Tfl ^l-^^l 444 -B-^^r 1.830:0.030 

4 £4. 

)8> ^Al<^l 15-3 

D9> #7] 7-HAi -B-71/^-71 ^ uL£4 tflAl ^A]ofl 7~3<^1 4 "2^ T^/^M ^Aj 37-g-7> 

» 4~§-^r *114*K2LTr. 15-14 44 ^1^4. 

io> a>714 44^1: §41£ *r 9ln, <£»4*l 444 -R- 1.680d0.050 

ii> ^ah 16-1. a^bn^Lg] -S-71 -gsiaioim aHMV 43-q-*n *fls 

12> Aj-7] ^AH 8~H4 <2£r -B-7]/^-7l ^ JL^-7> 1 g^- ^iH^*-^?^ 9 gofl ^<^-&>7fl 

SflAja ^^--g-ofl^ ^4*H 7l:fH 4 1000-5000 rpm 4 ^-£-3. ^ailsH 44 

* ^«&4. °H £44^ 44^1 ^Ife ^4 100 nm ^:£°14. 
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J> £°1 ^•^■i" 3^*41 7l*HH ^ 2 °C ^ i^^i 400°C7>^1 ^, 

400°CtfH 60«r?V -fM^S!^. olnfl, ^vfl^ £^ «<W-^ 7l^-fK£*H aL^Xfe 

4> ^-7] ^-^-i-^r 2.11Od0.O2O^l^tf. 

5> ^aHI 16-2 

6> ^"71 -i^H 8-l«^|^ ^-71/^-71 ^ 31^1 8-2^1^ -B-71/^-71 ^ JL&*\ 

♦ *B-* 3^ ^f^ulfe, ^]<fl 16-1^ ^-^^ ^<H1 ^ -S^WS 1 *. 
7> ^-715^ ^o? H^-fr ^tim ^ ol^Tfl ^#^^1 1.790*. 020 

^8> ^aHI 16-3 

19> ^-71 -R-71/^-71 ^ JL^r*} tflAj ^ ofl 8-3<*H ^^r -fM/^l ^ 

« a>-§-^ ^ ^sq^-oi^, ^a)] 16-12I- ^<a^ wj-ifH ^ ^i^-sa^. 
20> Aj-7]S!}- ^ 2^0.3. ^ <&3-, *1^7fl -n-^^r^r 1.65Od0.O4O 

21> i£^o} 0.71/^-7] ^ JL^fe £ 15] «>-S-^ ^7l# «^>^ ^ JL^ 

*}« 71^" -frH*l|3. A>^.«r>^ ^-71 -MeMHB 31^r7>^ *fl£€^. °1 

^-71/^-71 ^ aL**>» SLt^S.*! Gl-§-75H M-^l^l 371^ 7l-§-ir 7}*!^ T^-fr^ 
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-i- ^ 5ftt|.. o]^ £0) $-7] ^9]}o}^ jl&x} ^t3E.*l| * 

<a*H7> 7>^>4^ ^<=>m. ^3 71^^ ii^^m 
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2] 

^1^1 $a*H, ^"71 <!*1eH 200 500 1C ^$H>H ^l^^l 3^ 
I^Jt 1 "* 3] 

^€ ^-3 tM^I&MHB. 51^7} ^-^1. 

4] 

^lll^l ^71 «J-A>^ 7l^-fr£^(l JL^H 7>^^*fl^ ^^I^m7l7> 

-C0NH-(CH 2 )3-Si(0C2H 5 )3. -CH 2 CH(CH 3 )-CH20(CH2)3-Si(CH3)2(0C2H 5 ) , -CH2CH(0H)-CH 2 0(CH 2 )3 
-Si(CH 3 )(0C2H 5 )2, Hi^r -CH 2 CH(0H)-CH 2 0(CH2)3-Si(CH3)(0CH 3)2^ 3?* ^8 -£3- *Hs- -fM^B} 
4^1. 
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5] 

♦ 7H^-(branch portion)^, <>] 7>^l^-sq- £33°1 ^J^f (central portion)* 3L 

1r«H, #7l *^^Rr C1-C303 *1W <M = ^ C6-C30^) IHH^ °fl 31=. (ether )S °l-f-<>1*i 

[^t^ 6] 

^(^1^1 Si Hell-), SEfe- Oll-S^-Bl -fr^ ^7flSl §>ol«A] ^711- £~ 3^#^<*H 
A-l S>u|-<5} ol-g-^H fgA^ ^oj^g. *|.i=. ^-7l^Bl7flolH 3.^7V ^-^1. 

7] 

^1^1 #71 ^^1 7H^*fl# W^^l* ^ ^>^^ 71* -frS.n JL 

&Z\o) 7}*)^ la vfl^l IdS. 3.*\S\5= 3^#* 7fl«^^*«fl 

3j<3"fc *rfe -fi-7l^Bl?llolH jl**} 

[Sr«H la] 




[sHH lb] 
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[3|*H lc] 



(CH2) a 



[J**M Id] 




#7H ^, a^r 2 5^ ^oIt}. 

8] 

<3^«}-^ 4> 

n (x^R— o— R"(-x) n 

#71^, n£- 2 xfl^l 64^1 JL, ^7}^ (R-(0H) k (k:>2))ofH ?H^, X*r 

-C0NH-(CH 2 )3-Si(X2H 5 )3, -CH 2 CH(CH3)-CH 2 0(CH2)3-Si(CH3) 2 (0C 2 H 5 ), -CH 2 CH(0H)-CH 2 0(CH 2 ) 3 
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-Si(CH 3 )(0C 2 H 5)2 £ -CH 2 CH(0H)-CH 2 0(CH2)3-Si(CH 3 )(0CH 3 ) 2 *M-^ ^7l* 

9] 

<^-^ 5> 

#7} qVWW Rq^ -CH 2 0^[C0-(CH 2 ) 5 -0] a -X, Rrfr -C 2 H 5 5E^r -CH 2 0-[C0-(CH 2 ) 5 -0] a -X 
X^r -CONH-(CH 2 ) 3 -Si(X 2 H 5 ) 3 , 
-CH 2 CH(CH 3 )-CH 2 0(CH 2 ) 3 -Si(CH 3 ) 2 (0C 2 H 5 ), -CH 2 CH(OH)-CH 2 0(CH 2 ) 3 -Si(CH 3 )(0C 2 H 5 ) 2 S^r -CH 2 
CH(0H)-CH 2 0(CH 2 ) 3 -Si(CH 3 )(0CH 3 ) 2 ^°1H ^lt7]t M^^l, afe 2 20^ 

3*<>1jL, Hfe Cl-C30^ <£11t&7] SE^- «l^l^b€ C6-C30^ 

10] 
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Be^SS/S^:, ^SeW^l-S^, *H€mBH^-*l^€, ^€^1^1^ 
WB.3\<*mW&, ^BeH^l-g^r, ^II^H^l^, <*^W**l-a3r. *)±B.jH 

*f|^H-MlHm, WliE^oflS-Al^^^^:, Wl^TE^oH^-Al^^TJll^, til^H^oflS-Al^^^;, 

12] 

2] 
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#7]<q&, X*r -C0NH-(CH 2 )3-Si(0C2H 5 )3. -CH 2CH(CH3)-CH20(CH2)3-Si(CH3)2(0C 2 H5) , -CH 2 
CH(0H)-CH 2 0(CH 2 )3-Si(CH3)(0C2H 5 )2 3^r -CH2CH(0H)-CH20(CH2)3-Si(CH3)(0CH 3 )2 o 1-tl, nf 2ifl 
*| 20°1 A. 
WW 13] 

3] 




#7)*}^, Xfe- -C0NH-(CH 2 )3-Si(0C 2 H5)3, -CH 2CH(CH3)-CH20(CH2)3-Si(CH3)2(X2H 5 ) , -CH 2 
CH(0H)-CH 2 0(CH 2)3-Si(CH 3 )(0C2H 5 )2 3^ -CH 2 CH(0H)-CH20(CH 2 )3-Si (CH 3 )(0CH 3 )2°1^, n^2i| 
*1 20*1 tf. 
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WW 14] 

*Hl*J-<*H 9X^, W *<M^ 71^ -fK£*fl 5L&*}2\ &z\^r£: 500-20,000 

g/mol«>lul, #7l -fM ^^TflolH 3i^7\9\ ^ Jgg- £*>^& 3,000-20,000 g/molS! 3* # 

WW 15] 

sa«H-H . #7} -fi-71/^-71 ^ oL^-T^ ^ 3g« *^>*fir 3,000 tfl^l 100,000 
g/mol^ 3^- ^^S. *fe ^l^E^Hm 4W1. 
16] 

*I|HH 5&°H. 71.* -fr£*| al£-*Hr 1-50 ^^loL. -fr7l ^Bl?IMH 

^L^r^Vfe 50-99 -fr^El^lMH -H^7> ^-*fl . 

17] 

s^^olB jl^V *fl-§-^ *K£*fl 

18] 

^117^ Sa*H>H . #71 -6-71 ^2l?lHB ol^r7> -fS-##°l 1.40 vfl^l 2.00 

Si %-$r O.S. ^SLSfl 




49-42 




2004/6/22 



49-43 




#3 Q*}-- 2004/6/22 



4000 3000 2000 1000 

nK^ (cm -1 ) 



49-44 




30057992 
[5L 5] 



[5. 6] 



4000 





3000 2000 
nK* (cm -1 ) 



^ <^^>: 2004/6/22 



49-45 




G0057992 
[51 7] 



pnrmr i i i i i \ i 



[51 8a] 



100 



u 



I I I I lit I I l » I T I I I I 




4000 



3000 



2000 
(cm -1 ) 



1000 



2004/6/22 



49-46 



130057992 



#^ 2004/6/22 



IS. 8b] 



L 



' I ' ' » ' I ' » » J 1 ■ ■ ! < I | I 1 1 I 1 I t » » | t 

9.0 . "4,3 4.0 3.5 3.0 2.5 



2 !o i!s 



[3E 8c] 



.1 1 1 111 



150 llo ' lio ' " 100 



60 40 



49-47 




#^ 2004/6/22 



4000 3000 2000 1000 

(cm -1 ) 

IS. 9bl 




49-48 




'30057992 
IS. 9c] 



#^ 2004/6/22 



- r | | ^ | . 



J r.jLj U 



5JJ 



49-49 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

lS( LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



